BEST AVAILABLE COPY 



Europaisches European Office europeen 

Patentamt Patent Office des brevets 



Bescheinigung Certificate 




Die angehefteten Unterla- 
gen stimmen mit der 
ursprQnglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europSischen Patentanme!- 
dung Qberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed." 



Les documents fixes a 
cette attestation sont 
conformes a la version 
initialement deposee de 
la demande de brevet 
europeen specifiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n° 

02028465.9 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
. COMPLIANCE WITH RULE 17.1(a) OR (b) 



Der President des Europaischen Patentamts: 
Im Auftrag 

For the President of the European Patent Office 

Le President de i'Office europeen des brevets 
p.o. 



R C van Dijk 



EPA/EPO/OEB Form 1014.1 - 02.2000 7001014 




Europaisches 
Patentamt * 



European 
Patent Office 



Office europeen 
des brevets 



Anmeldung Nr: 

Application no.: 02028465.9 
Demande no: 



Anmeldetag: 

Date of filing: 19. 12.02 
Date de depot: 



Anmelder/Appl 1cant(s)/Demandeur(s): 

IPF Pharmaceuticals GmbH 
Feodor-Lynen-Str. 31 
30625 Hannover 
ALLEMAGNE 



Bezelchnung der Erf 1ndung/T1 tie of the 1nvent1on/Tl tre de 1' Invention: 
(Falls die Bezelchnung der Erflndung nlcht angegeben 1st, slehe Beschrelbung. 
If no title Is shown please refer to the description. 
S1 aucun tltre n'est Indlque* se referer a la description.) 

Peptides and their use for the treatment of hiv infections 

In Anspruch genommene Prlorlat(en) / Pr1or1ty(1es) claimed /Priorities) 
revendlquee(s) 

Staat/Tag/Aktenze1chen/State/Date/F1le no./Pays/Date/Numero de depot: 



Internationale Patentklasslf 1 katlon/Internatlonal Patent Classification/ 
Classification Internationale des brevets: 

C07K7/00 



Am Anmeldetag benannte Ver tragstaaten/Con tract Ing states designated at date of 
flUng/Etats contractants designees lors du d€pot: 



AT BE BG CH CY CZ DE DK EE ES FI FR GB GR IE IT LI LU MC NL PT SE SI SK 



02028465. 9 

EPA/EP0/0EB Form 1014.2 - 01.2000 7001014 



2 



<■ V V «_ \ J . J J 



i/wiiii m i ui» i tun niiLivuLn ivulch 



EEKHB1S AND THEIR USE FOR THE TREATMENT OP H IV INFECTIONS 

The present Invention relates to peptides which exhibit inhibitory activity on 
the infection of human cells by human immunodeficiency virus (HIV). 

In the last years, intensive research for therapeutics with activity against 
infection by HIV was performed. Several medicaments were developed and 
tested, which delay and suppress, the outbreak of AIDS and lower_the level of 
the HIV in blood. In the US the life-span of HIV-infected patients after the 
outbreak of AIDS was raised from 11 month in 1984 to 46 month in 1997. 

In the search for therapeutics various strategies were applied, which lead to 
several classes of medicaments such as the protease-blockers inhibiting a 
protease, which the virus requires for replication, and medicaments inhibiting 
the viral reverse transcriptase, which is essential for the replication of 
retroviruses. A group of possible active agents developed only recently are 
fusion inhibitors, which shall prevent the entry of the virus into cells. It was 
also shown that the provision of interleukin-2 in combination with other active 
agents could increase the strength of the immune response. 

A further agent with biological activity against HIV was recently described in 
WO01/34640. Disclosed Is a peptide of 20 amino acids named VIRIP (virus 
inhibiting peptide), which was isolated from human hemofiltrate and found to 
inhibit the infection of human cells by HIV. 

Despite those efforts and different available medication, the problem remains 
unsolved that there is still no_cure against AIDS, because the known 
therapeutics, though capable of significantly lowering the level of HIV in the 
body and of HIV-infected blood cells, do not remove the virus entirely. A 
special drawback Is, that the HIV is especially prone to mutations, which often 
result In the development of resistance against certain therapeutics. In 
general, the known therapeutics are only sufficiently effective if they are 
administered in combination with other therapeutics. Such combined therapies 
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at present extend the lifespan of the average patient without providing a cure, 
and are generally accompanied by severe side effects and frequently do not 
allow the patient to lead a „normar life. 

There is a great medical need to to provide new therapeutics and improved 
therapeutics, which will lead to improved therapies, less side effects, and 
significant extension of the life expectancy of those infected by HIV, before or 
after the outbreak of AIDS. 

The present invention faces the problem to provide new therapeutics, which 
will overcome the problems as described above, and will allow an efficient 
therapy or will contibute to an efficient combination therapy. 



Surprisingly, the problem is solved by peptides having the amino acid 
sequence 

Zj-LEAIP-Xa-SIP-Xx-X^-V-Xz-FIMKPFVF-Zz, 
wherein 

Xi is a D-proline or L-proline; 

X 2 is an amino acid with a hydrophobic or an aromatic side chain or 
lysine; 

X 3 and X» are cysteines, or X 3 is methionine and X4 is glutamic acid; 
7. x is NH 2 or a sequence of 1 to 10 amino acid residues; 
Z 2 is COOH or a sequence of 1 to 10 amino acid residues; 

and peptides which are fragments and/or covalently linked oligomers 
and/or derivatives, especially amidated, acylated, sulfated, pegylated, 
phosphorylated and/or glycosylated derivatives, and mutants thereof, 
with biological activity against infection by HIV, 
with the proviso that at least one of the following is true: 
Xi is D-proline or 
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. X2 is not lysine or 
X 3 and X 4 are cysteine. 

Specific embodiments of peptides of the invention are those according to any 
of claims 2 to 5. 

The peptides of the invention are related to the hemofiltrate-derived peptide 
VIRIP as disclosed and described in WOOl/34640, which has biological activity 
in preventing infection by HIV. 

The peptides of the invention are based on an amino acid sequence of 20 
amino acids, with possible extensions at both ends according to Z a and Z 2 . The 
amino acid numbering used herein always corresponds to the amino acids 1 to 
20 of the basic sequence, irrespective of a possible IM-terminal extension due 
to a residue Z lt such that amino acid position 1 corresponds to leucine and 
amino acid position 20 to phenylalanine. The common amino acid one and 
three letter codes are used. The small letter V stands for D-proline. 
The term "hydrophobic amino acid* as used herein is readily understood by the 
skilled person. In particular, it refers to any of the amino acids glycine, 
alanine, valine, leucine, isoleucine, methionine, proline, phenylalanine, 
tryptophan, and non-endogenous "hydrophobic amino acids. 
The term "aromatic amino add- as used herein is readily understood by the 
skilled person. In particular it refers to any of the amino acids phenylalanine, 
tyrosine, tryptophane, and non-endogenous aromatic amino acids. 
The term "mutants- is readily understood by the skilled person. In particular, it 
refers to sequence variants, in which one or more of the amino acids as 
disclosed are changed. Mutants of the invention preferably vary from a peptide 
of claim 1 by one, two, three or four amino acids. In a preferred embodiment, 
the mutations are conservative, such that the properties of the side chain are 
not altered substantially. Mutants also include sequence variants, wherein one 
or more amino acids are deleted from the sequence or inserted into the 
sequence. 
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The term "fragments" is readily understood by the skilled person. In particular 
it refers to sequence variants in which the sequence is truncated at the N- or 
C-terminus. In preferred embodiments, the peptides lack up to 2, 4 or 6 amino 
acids at the N- and/or C- terminus. 

Surprisingly, it was found that by few specific variations in the amino acid 
sequence of VIFUP, the activity against HIV is increased significantly. The most 
significant increase in activity Is observed, when the L-proline at position 10 is 
substituted by a D-prolfne, and/or two cysteines are introduced at amino acid 
positions 6 and 11, and/or when the positively charged lysine at position 13 is 
exchanged against an amino acid with a hydrophobic or aromatic side chain. 
The three substitutions may be combined in peptides of the invention. It is 
believed that the activity when compared to wild-type VIRIP is increased due 
to a change in structure. Cysteine bridges are known to alter the structure of a 
peptide significantly, as well as the introduction of a .D-'proline, which imposes 
rigid restrictions on the flexibility of the peptide ' chain. Furthermore, the 
exchange of a lysine against an uncharged hydrophobic or aromatic amino acid 
will alter the structure, because a possible interaction of the positively charged 
lysine side chain with the negatively charged amino acids at positions 2 and 
11, or with a negatively charged portion of a receptor molecule is disrupted. 
Peptides according to the invention can be chemically synthesized or produced 
by recombinant expression. The chemical synthesis can be carried out on a 
solid support using solid-phase technologies or in solution phase, both being 
standard methods known to the skilled person. Peptides according to the 
invention can also be synthesized by the ligation of two or more side chain- 
protected or side chain-unprotected fragments, standard methods known to 
the skilled person. The solid-phase synthesis of peptides according to the 
invention or its fragments can be carried out using the Fmoc/tBu- or Boc/Bzl- 
protection pattern of amino acids. Purification of synthetic peptides is achieved 
by chromatographic methods such as reverse-phase, ion exchange or size- 
exclusion. 
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The introduction of a disulfide bond into peptides of the invention may be 
achieved by oxidative methods known to the skilled person (Pennington and 
Dunn, Editors, Peptide Synthesis protocols, Humana Press, Totowa, 1994; 
Chan and White, Editors, Fmoc Solid Phase Peptide Synthesis: A . Practical 
Approach, Oxford University Press, Oxford, 2000). Disulfides of peptides of the 
Invention may be generated from reduced precursor peptides containing one 
or two cysteine residues obtained from solid-phase or solution synthesis by 
oxidative treatment. As oxidizing agents oxygen, dimethylsulfoxide, iron(lli) 
salts, iodine, or others may be used. Disulfides of peptides of the invention 
may alternatively be introduced into the peptides from precursors containing 
protective groups at the corresponding cysteine residues. As protective groups 
acetamidomethyl, tert-butyl, S-tert-butyl or others may be used. Cleavage of 
protective groups and fntra-chain disulfide bond formation may be carried out 
using agents such as iodine, phosphines, or others. , ' 

An N-aikylated amide bond between the leucine at amino acid position 1 and 
the glutamic acid at amino acid position 2 is obtained by using an N-alkylated 
glutamic acid derivative, which is used in the solid-phase or solution synthesis 
of peptides of the Invention as a N-terminally Fmoc- or Boc-protected amino 
acid. N-alkyl may also be introduced after the chain assembly to a glutamic 
acid residue contained In precursors of peptides of the invention by methods 
known to the skilled person (Greene and Wuts, Protective Groups in Organic 
Chemistry, John Wiley & Sons, New York, 1991). 

The invention also relates to nucleic acids coding for peptides of the invention. 
Preferred nucleic acids are DNA and RNA, especially cDNA and mRNA. 
Subject of the invention are also antibodies specifically, binding to peptides of 
the invention. The term "specifically- is readily understood by the skilled 
person. In particular, it means that the antibodies do not bind or do essentially 
not bind related peptides like VIRIP which are not peptides of the invention A 
person skilled in the art obtains antibodies against peptides of the invention by 
routine methods, and will select specific antibodies of the invention by known 
screening methods. 
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The invention also relates to a medicament containing the peptides, nucleic 
acids or antibodies of the invention. The medicament is preferably provided in 
galenic formulations for oral, intravenous, intramuscular, intracutaneous, 
subcutaneous, intrathecal administration, or as an aerosol for transpulmonary 
administration. 

In a preferred embodiment, the medicament comprises at least one further 
therapeutic agent Said at least one further therapeutic agent can be a viral 
protease inhibitor, a reverse transcriptase inhibitor, a fusion inhibitor, a 
cytokine, a cytokine inhibitor, a glycosylation Inhibitor or a viral mRIMA inhibitor. 
Preferably, such inhibitors are directed against HIV. Such combined therapeutics 
are highly relevant in the treatment of AIDS. The peptides, 'nucleic acids and 
antibodies of the invention are preferably used in manufacturing of a 
medicament for the treatment of HIV Infections. This comprises all known 
strains of the retrovirus HIV (human immunodeficiency virus), especially the 
most common HIV-1 and HIV-2. HIV-1 is associated with the outbreak of AIDS. 

The invention also relates to a diagnostic agent containing peptides, nucleic 
acids or antibodies of the invention. The diagnostic agent may be used for 
assay systems for testing isolated plasma, serum, tissue, urine and 
cerebrospinal fluid levels for HIV infections. 

Examples 

Example 1: Chemical synthesis of VIRIP peptides 

The peptides according to the invention were chemically synthesized utilizing 
the principle of solid-phase peptide synthesis and the Fmoc or Bqc protective 
group strategy (Atherton and Sheppard, 1989, Solid Phase Peptide Synthesis, 
IRL Press; Merrifield, 1986, Solid phase synthesis, Science 232, 341-347), but 
can also be synthesized with solution phase synthesis or by coupling protected 
or unprotected fragments of the peptides according to the invention. 

As an example, the synthesis of the peptide LEAIPMSIPpEFLFNKPFVF is 
described using fluorenylmethoxycarbonyl (Fmoc)-protected amino acids on an 
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automated peptide synthesizer 433A (Applied Biosystems). The synthesis was 
performed using a preloaded Fmoc-Phe-Wang resin with a loading capacity of 
1 mmol/g resin with standard HBTU [(2-(lH-benzotriazol-l-yl)-i,i,3,3- 
tetramethyluronium-hexafiuorophosphate]/HOBt (1-hydroxybenzotrlazol) 
activation with capping cycles using acetic anhydride in N-methylpyrrolidinone 
(NMP) at a scale of 0.2 mmol. The. side chains of the amino acid building 
blocks used were protected as follows: Glu(OtBu), Ser(tBu), Lys(Boc), 
Asn(Trt). Acylation steps for peptide chain assembly were carried out for 15- 
60 rnin, and Fmoc groups were deprotected with piperidine in NMP after each 
acylation. After deprotection of the leucine residue at position 1, the resulting 
protected peptidyl resin was washed with NMP, 2-propanol and 
dichloromethane and then dried. The dry resin was treated at room 
temperature with a fresh mixture of trifluoracetic acid/ethanedithiole/water 
(94:3:3, vol/vol/vol, 40 ml/g resin) for 2-4.5 h. The fixture was filtrated into 
ice-cold tert-butylmethylether (TBME) to facilitate precipitation of the peptide. 
The resulting precipitate was separated by centrifugation, washed with TBME 
and dried under vacuum. The crude peptide was dissolved in diluted acetic acid 
and loaded onto a preparative Vydac C18 column (47x300 mm, 15-20 pm, 
flow rate 40 ml/min; solvent A, 0.07 volume % TFA; solvent B, 0.07 volume % 
TFA in acetonitrile/H 2 0 80:20 (volume %); UV detection at 215 nm; with the 
following gradient: 45-70 volume % B in 50 min. The fractions containing the 
desired pure peptide, as detected by mass spectrometry (API 100, Perkin 
Elmer) and analytical CIS HPLC or, alternatively, capillary zone electrophesis, 
were pooled and dried by lyophilization. The lyophilized peptide was used for 
analysis of purity and molecular weight by analytical C18 HPLC (Figure 1), 
capillary zone electrophoresis, and mass spectrometry (Figure 2). The yield of 
the peptide LEAIPMSIPpEFLFNKPFVF was 138 mg. The process for synthesis of 
the peptides according to the invention was adapted to larger scales ranging 
from 0.5 to 20 mmol yielding purified VIRIP peptides in amounts between 1 g 
and 5 g. 
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Peptides according to the invention having intramolecular disulfide bonds were 
treated with air at pH 7.5-8.5, with or without dimethylsulfoxide to facilitate 
cysteine. 

Using this general synthetic approach, the following peptides, among others, 
were synthesized, purified by chromatographic methods to a degree of 
minimum 93% and analysed: 



Peptide 


Yield rmol 


mw fca 


VIR-121 


109 


2246.7 


VIR-161 


34 


2190.6 


VIR-162 


56 


2119.6 


VIR-163 


98 


2232.7 


VIR-164 


35 


2266.7 


VIR-165 


72 


2238.7 


VIR-166 


37 


2361.4 


VIR-170 


50 


2265.7 

mm mw% V m f 


VIR-175 


105 


2279.7 


VIR-182 


56 


2217.6 


VIR-184 


82 


2260.7 


VIR-190 


71 


2175.6 


VIR-191 


25 


2231.7 


VIR-192 


53 


2265.7 


VIR-193 


138 


2294.7 


VIR-197 


50 


2322.7 


VIR-199 


138 


2336.8 


VIR-229 


58 


2228.6 


VIR-234 


78 


2216.6 


VIR-243 


34 


2312.7 


VIR-252 


142 


2290.7 


VIR-255 


56 


2303.7 



mw (mass spectrometry) 

2246.5 

2190.3 

2119.0 

2232.8 

2266.5 < 

2238.0 

2362.3 

2267.0 

2279.5 

2217.2 

2260.4 

2175.2 

2231.8 

2265.0 " 

2295.0 

2322.3 

2336.5 

2228.3 

2217.0 

2312.7 

2290.3 

2303.5 
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VIR-257 


151 


2329.0 


2328.2 


VIR-258 


50 


2345.0 


2344.4 


VIR-259 


110 


2312.9 


2312.4 


VIR-260 


162 


2324.0 


2323.4 


VIR-261 


79 


2371.0 


2370.3 


VIR-262 


61 


2234.6 


2334.3 


VIR-263 


147 


2334.6 


2334.3 


VIR-264 


102 


2379.1 


2378.5 


VIR-265 


118 


2329.0 


2330.0 


VIR-266 


175 


2361.8 


2361.2 


VIR-268 


123 


2308.5 


2308.3 


VIR-269 


46 


2301.0 


2300.3 


VIRIP 


265 


2303.8 


2303.6 



Example 2 : . Cytotoxicity of VIRlP- p ( »ptirf o s on human relic 

The cytotoxicity of peptides of the invention was tested by evaluating the 
viability of human monocytic THP-1 cells. Cytotoxic effects of the peptides 
were tested by their influence on metabolic activity by means of the WST-1 
assay (Roche Diagnostics, Germany). THP-1 cells were incubated with test 
peptides in a 96-well plate (approx. 25,000 cells per well) for 24 hours in 
RPMI-1640 medium containing 25 mM L-glutamine and 10 volume % fetal calf 
serum at 37 *>C in an atmosphere with 5 volume % C0 2 . Ten ul of a WST-l 
solution was added to each cavity, and incubation of THP-1 cells was allowed 
for 2 further hours at corresponding conditions. Metaboiically active THP-l 
cells reduce WST-1, a light red tetrazolium salt, yielding a soluble yellow 
formazan salt. The amount of reduced WST-i correlates directly to the number 
of living cells, and is measured photometrically at a wavelength of Jl=450 nm 
using a microtiter plate reader (reference wavelength is 630 nm). As a positive 
control, the known cytotoxic substance cycloheximide was used at a 
concentration of 50 ug/ml; the cytotoxicity of cycloheximide was set to 100% 
As another positive control the peptide MBl-28, a highly cytotoxic peptide 
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known to the skilled person, was used with a maximum concentration of 300 
jig/mL. As a negative control, cultured THP-1 cells not treated with the 
peptides of the invention or a positive control were used. The cytotoxicity of 
VIRIP peptides was calculated using the formula 

Viability [%] = [Awnm (peptide) - A^onm (cycloheximide)] / [A 4S on n , (negative 

control) - A450nm (cycloheximide)] * 100 

and was correlated to the averaged viability of untreated THP-1 cells. . The 
experiments were carried out at concentrations of peptides according to the 
invention of 30 ng/mL, 100 ng/mL, 300 ng/mL and 1000 yg/mL. The peptides 
VIR-161, VIR-162, VIR-163, VIR-164, VIR-165, VIR-166, VIR-170, VIR-175, 
VIR-182, VIR-184, VIR-190, VIR-191, VIR-192, VIR-193, VIR-197, VIR-199, 
VIR-229, VIR-234, VIR-243, VIR-252, VIR-255, VIR-257, VIR-258, VIR-259, 
VIR-260, VIR-261, VIR-262, VIR-263, VIR-264, VIR-265, VIR-266, VIR-268, 
VIR-269, VIR-161, VIR-161, VIR-161, and VIR-161 were tested. These 
peptides did not exhibit a cytotoxic effect on monocytic THP-1 cells compared 
to the positive controls cycloheximid and MBI-28. 

Example 3: Inhibition of the HIV infection by VIRIP peptides 

P4-CCR5 indicator cells (Charneau et al., 1994, HIV-1 reverse transcription. A 
termination step at the center of the genome. Journal of Molecular Biology 
241, 651-662) expressing the primary CD4 receptor and both major HIV-1 
. entry co factors CXCR4 and CCR5 7 were used to evaluate whether peptides 
• according to the invention are potent inhibitors of HIV-1 infection. These cells 
contain the B-galactosidase reporter gene under the control of the HIV-1 
promoter. Thus, activation of the B-galactosidase reporter gene allows to 
measure the efficiency of HIV-1 infection and thus to quantitate the potency of 
HIV-l inhibitors (Detheux et al., 2000; Natural proteolytic processing of 
hemofiltrate CC chemokine 1 generates a potent CC chemokine receptor 
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(CCR)l and CCR5 agonist with anti-HIV properties. Journal of Experimental 
Medicine 192, 1501-1508; Munch et al., 2002; Hemofiltrate CC chemokine 
l[9-74] causes effective internalization of CCR5 and is a potent inhibitor of R5- 
tropic Hiv-l strains in primary T-cells and macrophages. Antimicrobial Agents 
and Chemotherapy 46, 982-990). 

To perform the infection assay, P4-CCR5 cells (Chameau et al., 1994) were 
kept in RPMI 1640 medium supplemented with 10 volume % FCS. This cell line 
coexpresses CD4 and both HIV-1 coreceptors CCR5 and CXCR4 and contains 
the 6-galactosidase gene under the control of the HIV-1 promoter. Virus 
stocks were generated by the calcium coprecipitation method as described 
(Detheux et al., 2000), and the p24 antigen levels were quantitated with an 
HIV p24 ELISA kit obtained through the NIH AIDS Reagent Program. Cells 
were seeded in flat-bottomed 96-well dishes, cultured overnight, and 
incubated with the different doses of peptide for 2 h before infection with virus 
containing 1 ng of p24 antigen in a total volume of 50, ml of medium. After 
overnight incubation, cells were washed twice and cultivated in fresh culture 
medium without inhibitory peptide. Three days after infection the cells were 
lysed, and infectivity was quantitated using the Galacto-Llght Plus Tm 
chemiluminescence reporter assay kit (Tropix, Bedford, MA) as recommended 
by the manufacturer. Ail infections were performed in quintuplicate. 

The results of this assay demonstrate that peptides according to the invention 
have greatly enhanced anti-HIV-1 activity as compared to VIRIP. Peptides of 
the invention inhibited the infection by the X4-tropic HIV-1 NL4-3 and the HIV- 
1 NL4-3 DTV (Rimsky et al., 1998; Determinants of human immunodeficiency 
virus type 1 resistance to gp4l-derived inhibitory peptides. Journal of Virology 
72, 986-993) molecular clones with more than 10-fold up to more than 100- 
fold higher efficiency than the original VIRIP. Peptides of the invention were 
also active against infection by the R5-tropic HIV-1 YU-2 molecular clone. 
These data demonstrate that the specific modifications of VIRIP greatly 
enhance the anti-HIV-1 potency of peptides according to the invention. Below, 
the IC 50 values of peptides of the invention obtained from the described 
infection assay are provided. 



Pmnf an?«7oi t 1 ft . Da7 . 1?:SR 



I*. VCL. moo 



UUmrA I tH I VVN M<bli>LtK KOfcU 



NR. 8695 8. 20/25 



- 12 - 



Peptide 




ICsqJuMJ 




WT\/ i Ml vf O 

nIV-1 NL4-3 


HIV-1 NL4-? rm/ 






1.79 


V1K-XOX 


0.55 


0.57 




0.66 


0.95 


VIK-loj 


0.76 


0.29 


\/7D 1 dL yi 

VI R- 164 


0.34 


0.37 


VI K- loo 


0.27 


0.14 


VIR-166 


0.27 


t 

0.33 


l /TP) -1 "Tf/S 

VIR-170 


1.52 


2.00 


VIR-175 


0.70 


0.30 


VIR-182 


2.2? 


2.97 


\/TD i o>1 

VIR-184 


1.99 


5.39 


\/TD f r*v/"» 

VI K- 190 


1.84 


3.11 


\/TD 1 Q1 

VI R- 191 


•4 ****** 

1.79 


0.56 


\/TD 1 0*1 

viK-iy^L 


1.54 


1.21 


X/TD-1 ft "3 

viK-xyj 


1.74 


1.38 


\/TD "f 

VI R- 19/ 


1.27 


1.44 




2.14 


1.65 


viK-z^y 


1.28 


2.26 


VIK-Z.34 - 


• 0.74 


6.41 


\/TD >i «S 

VIR-243 


2.16 


1.98 


VIR-252 


1.75 


1.87 


VIR-255 


0.65 


1.23 


VIR-257 


0.86 


0.66 


VIR-258 


0.64 


0.62 


VIR-259 


0.86 


1.03 


VIR-260 


2.15 


2.38 


VIR-261 


0.67 


0.52 
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VIR-Z62 


0.94 


0.58 


VIR-263 


0-77 


0.33 


VIR-264 


0.59 


0.70 


VIR-265 


1.29 


2.21 


VIR-266 


0.59 


0.83 


VIR-268 


1.73 


1.48 


VIR-269 


2.61 


0.90 


VI RIP 


15.00 


22.20 



Example 4: Toxicity nF VIRiP peptides in mice 

Acute toxicity was evaluated with VIR-121 (LEAIPMSIPpEVAFNKPFVF) after a 
single intravenous injection into the tail vein of SCID-CB/17-mice. A dose of 
927 mg VIR-121 dissolved in 13.6 ml 0.9 volume % sodium chloride solution 
per kg body weight (equivalent to 20.4 mg or 272 pL per mouse) was applied, 
injection speed was dose within 15 seconds. Three' animals were treated with 
the test substance, and the animals were observed at time points of 5, 15, 30 
min, and 1, 3 / 6, and 24 hours after administration of the sample into the tail 
vein. As a control, 3 mice were each treated with a corresponding volume of 
vehicle (0.9 volume % NaCI). After 24 hours, the animals were sacrificed, 
dissected and inspected macroscopically. During and after application until the 
end of the observation period of 24 hours for all animals treated with VIR-121 
no signs of reduced or increased motility, dyspnea, ataxia, nor a reduced or 
increased muscle tone were observed. No changes of behaviour was observed, 
and behaviour was comparable to that of the control animals. No findings were 
obtained from macroscopic necropsy compared to the control group. 

Figure legends 
Fioure 1 

C18 HPLC trace of purified VIR-199 (sequence: LEAIPMSIPpEFLFNKPFVF). 
Conditions: Vydac C18 (4.6 x 250 mm, 300 A, 5 pm, flow rate: 0.8 ml/min, 
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gradient: 10-70 volume % B in 30 min, bufFer A: 0.07 volume % TFA, buffer 
B: 0.05 volume % TFA, 80 volume % acetonitrile). 

Figure 2 

Electrospray-lonlzation mass spectrum (ESI-MS) of purified VIR-199 
(sequence: LEAIPMSIPpEFLFIMKPFVF) . The mass spectrum was recorded using 
a Sciex API 100 mass spectrometer. 

Abbreviations: 



tBu: tert-butyl 

Boc: tert-butyloxycarbonyl 

Trt: trityl 

TFA: trifluoroacetc acid '' 

HPLC: high performance liquid chromatography, 
MALDI-TOF: matrix-assisted laser desorption/ionization-time-of-fiight 

Tic: lf2,3,4-tetrahydroisoquinoline-3-carboxyIic acid 

Oic: octahydroindolyl-2-carboxylic acid 
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Claims 

1. Peptides having the amino acid sequence 

Zx-LEAIP-Xa-SIP-Xi-X^V-Xz-FNKPFVF-Zj, 
wherein 

Xi is a D-proline or L-proline; 

X 2 is an amino acid with a hydrophobic or an aromatic side chain or 
lysine; 

X 3 and X 4 are cysteines, or X 3 is methionine and X 4 is glutamic acid; 

Zj is NH 2 or a sequence of 1 to 10 amino acid residues; 

Z 2 is COOH or a sequence of 1 to 10 amino acid residues; 

and peptides which are fragments and/or coyalently, , linked oligomers 
and/or derivatives, especially amldated, acylated, sulfated, pegylated, 
phosphoryiated and/or glycosylated derivatives, and mutants thereof, 

with biological activity against infection by HIV, 

with the proviso that at least one of the following is true: 

X x is D-proline or 

X 2 is not lysine or 

X 3 and X4 are cysteine. 

2. Peptides according to claim 1, which comprise one or more of the following 
amino acid substitutions: . 

X 3 is isoleucine and X 4 is glutamic acid; 

the alanine at amino acid position 3 is substituted by aspartic acid or 
lysine 

the serine at amino acid position 7 is substituted by glycine; 
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the valine at amino add position 12 is substituted by leucine, isoleucine 
or an amino acid with an aromatic side chain, preferably phenylalanine, 
1-naphtylalanine, p-fluorophenylalanine or 3,3-diphenylalanine; 

the glutamine at amino acid position 15 is substituted by glycine or 
alanine; 

the proline at amino acid position 17 is substituted by aspartic acid or L- 
l^^^-tetrahydroisoquinoIine-S-carboxylic acid (L-Tic) or 
octahydroindolyl-2-carboxylic acid (Oic). 

3. Peptides according to claim 1 or 2, wherein the cysteine residues at 
positions 6 and 11 are connected by an intramolecular disulfide bond. 

4. Peptides according to any of the claims 1 to 3, wherein the leucine residue 
at amino acid position 1 and the glutamic acid at amino, acid position 2 are 
covalently linked by an N-alkylated amide bond or by an ester bond or by a 
reduced peptide bond or by a retro-inverso peptide bond or by an IM- 
alkylated retro-inverso peptide bond. 

5. Peptides according to any of the claims 1 to 4 with one of the amino acid 
sequences 

VIR-121 LEAIPMSIPpEVAFNKPFVF 

VIR-161 LEAIPCSIPpCVAFNKPFVF 

VIR-162 LEAIPCSIPPCVGFGKPFVF 

VIR-163 LEAIPCSIPPCVLFNKPFVF 

VIR-164 LEAIPCSIPPCVFFNKPFVF 

VIR-165 LEAIPCSIPPCFAFNKPFVF 

VIR-166 LEAIPCSIPPCVA(D-Hc)NKP(D-Tfc)FVF 

VIR-170 LEAI PMSIPPE VFFGKPFVF 

VIR-175 LEAIPMSIPPEFLFGKPFVF 

VIR-182 . LEAIPMSIPPELAFAKPFVF 

VIR-184 LEAIPMSIPPEIAFNKPFVF 

VIR-igO LEAIPMSIPpEVGFGKPFVF 

VIR-191 LEAIPMSIPpEVLFGKPFVF 

VIR-192 LEAI PM SlPpEVFFGKPFVF 
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VIR-193 LEAIPMSlPpEFAFNKPFVF 

VIR-197 LEAIPMSIPpEVFFNKPFVF 

VIR-199 LEAIPMSIPpEFLFNKPFVF 

VIR-229 LEAIPISIPpEVAFNKPFVF 

VIR-234 LEAIPMGIPpEVAFNKPFVF 

VIR-243 LEAIPMSIPPEFAFIMKDFVF 

VIR-252 LEDIPMSIPpEVAFNKPFVF 

VIR-255 LEKIPMSlPpEVAFNKPFVF 

VIR-257 LEArPMSIPpEV(Cyclohexylalanin)FNKPFVF 

VIR-258 LEAIPMSIPpE(l-Naphthylalanin)AFNKPFVF 

VIR-259 LEAIPMSlPpE(p-FluoroPhenylanin)AFNKPFVF 

VIR-260 LEAIPMSIPpEV(4-Pyrfdylalanin)FNKPFVF 

VIR-261 LEAIPMSIPpE(3,3-Diphenyialanin)AFNKPFVF / 

VIR-262 LEAIPMSlPpEV(D-fic)FNKPFVF 

VIR-263 LEAIPMSIPpEV(L~Tic)FNKPFVF / 

VIR-264 LEAIPMSIPpEV(3-Benzothienylalanin)FNKPFVF 

VIR-265 LEAIPMSIPpEV(3-ThfenylaIanin)FNKPFVF 

VIR-266 LEAIPMSIPpEVWFNKPFVF 

VIR-268 LEAIPMSIPpEVAFNK(L-Tic)FVF 

VIR-269 LEAIPMSIPpEVAFNK(Oic)FVF. 

6. Nucleic acids coding for peptides according to any of claims 1 to 5. 

7. Antibodies binding specifically to peptides according to claims l to 5. 

8. A medicament containing the peptides according to claims 1 to 5, nucleic 
acids of claim 6 or antibodies of claim 7. 

9. The medicament of claim 7 in galenic formulations for oral, intravenous, 
intramuscular, intracutaneous, subcutaneous, intrathecal administration, and 
as an aerosol for transpulmonary administration. 

10. The medicament of claim 8 or 9 comprising at least one further therapeutic 
agent 



Eropfansszei t 1 9 . Dez . 12:58 



19. DEZ. 2002 13:55 UUMPAltNl vun MttisuK rwtL« nr. oo» 



- 18 - 

11. The medicament of claim 10, wherein the said at least one further 
therapeutic agent Is a viral protease inhibitor, a reverse transcriptase 
inhibitor, a fusion inhibitor, a cytokine, a cytokine inhibitor, a glycosylation 
inhibitor or a viral mRNA inhibitor. 

12. Use of peptides according to claims 1 to 5 for the manufacturing of a 
medicament for the treatment of HIV infections, 

13. A diagnostic agent containing peptides according to any of claims 1 to 5, 
nucleic acids according to claim 6 or antibodies according to claim 7. 

14. Use of the diagnostic agent according to claim 13 for assay systems for 
testing isolated plasma, tissue, urine and cerebrospinal fluid levels for HIV 
infections. 

i 

i 

( 

t 
i 
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Summary; 

The invention relates to peptides having the amino acid sequence 

Z 1 -LEAIP-X 3 -SIP-X 1 -X 4 -V-X 2 -FiMKPFVF-Z 2 , 
wherein 

Xi is a D-proline or L-proline; 

X 2 is an amino acid with a hydrophobic or an aromatic side chain or 
lysine; 

X 3 and X4 are cysteines, or X 3 is methionine and X* is glutamic acid; 

Zi is NH 2 or a sequence of 1 to 10 amino acid residues; 

Z 2 is COOH or a sequence of 1 to 10 amino acid residues; 
their fragments and/or covalently linked oligomers and/or derivatives 
especially amidated, acylated, sulfated, pegylated, phosphorylated and/or 
glycosylated derivatives, and mutants, 

with biological activity against infection by HIV retroviruses, 
with the proviso that at least one of the following is true: 

Xi is D-proline or 

X 2 is not lysine or 
X 3 and X4 are cysteine, 

and the use of such peptides in the treatment of infections by HIV. 
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